Pathophysiological role of aquaporin-2 in impaired water excretion.
In a state of chronic arginine vasopressin (AVP)-induced antidiuresis, the antidiuretic efficacy has been attenuated: a phenomenon known as "AVP escape". We compared the experimental SIADH rats with 1-deamino-8-D-AVP (dDAVP)-excess rats. The SIADH rats, but not the dDAVP-excess rats, showed a marked attenuation of urinary concentrating ability. This is closely associated with diminished up-regulation of aquaporin-2 (AQP-2) mRNA and protein expression. The following in vitro study clarified tonicity-response elements in the 5'-flanking region of AQP-2 gene. There are at least more than two hypertonicity-response elements, and a hypotonicity-response element resided at tonicity-response enhancer (TonE) (-570 to -560bp) in the AQP-2 gene. Hypotonicity directly reduced the cAMP-induced AQP-2 promoter activity by mediating JNK kinase. Reduction in transcriptional regulation of AQP-2 under hypotonic state may support the in vivo finding of AVP escape phenomenon in chronic AVP-induced antidiuresis.